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[IS^Hi] 'i>&<<htgi<D0iB»&<hSg2<Dls]Sg 
ttlufBSg 1 c7)0!&gM<»:!g2CD[H]SgS2g£P.gpi 

PiP^n^-t^x^ •> 

atr*. nana 1 icE«©^a. 

ti^aiMtBicMr s x 7 1 a t. £ <t ^ 

[ff*Jl5] '>&<<tt2 0cDlH]S8gag<!:, 
tf 1 <Djg84M°-y K*><fctfJg2<D&fB>/\°-y WHISTS 

fc&iz. tuiB^^: < <t 2 ooiHiKSMw^n^no^ 

fc<<hfclolc|gl*ett/-d£ft4M°y K<h. BijlB2-^cD[H] 

cfct/Bui3m2<DS&i!/\° , v Fomcmifztirc. m&<om 

HijfiB 2 OiDlsIiKa^^P^PI^^tt/cllKMtc^^^^lp] 
lcSI5'J L T. RTr^cT)* ^ * ^WT £ nftia £ ^ft S <Df£ lz 

ZXr yy 'T-SoT, fyfSJg 1 OjgteM°-y F^M 
IBS 2 Klc*t® LTH9'J-r ZXt- -y ^t. 

ttMIBH 1 (Dmftktt'y K<0*ffilc» ttJftKJBfig 

< t^BuES 1 K<DiyfBM«K&fl£j£J|fr 

[is^ja6] HuiB«!«^fiEJi=&*i«-r2.x5 i y7 

lis Bu!Blg1 ©SM/^y KfcJ;0 : S2a)SteM°-> KlcM 



£TZ>. M5fUS5lc|BtE<D75-;£ 0 

Y&Wk. MfBHSggSSlctt LTSS:c7)iS5iJ*ti/c7D file 

&££*■$& Z£&ffi&£TZ>* M 6 icfBtBtOTJ 
li^8lcl3Kc7)^;fc 

[«3£isio] ^mi±^STSijiB^-y , 7'r^^SL 

^ica-fex tf3?Jl8li:IBKO^;i 0 
[W3<^ 11] 'J>£ < ttmilBm 2 <Djgfa./\°"y R4. 

iiA,^«PTHsa?+iTfc»j, fjfB^y^-^jSftff* 

tcmm-gznz <t e> ic x < <t fjiBS 2 <omm/ < 

m&m 1 2 ] nnzoim lt< < <t t mvm 1 
mzi-s"?* wmmzfemt ^xr y ^sic^tr. 

»3<lS5lCl3tt<D73»o 
[fS^SI 3] Bijl32 0(7)[Hl!S8IS=&Mf'J-rSMIBX 

^•y^ii. BuiB2^cD0&s^<Dp [ mcMso;s*£ : frr 

S7>^-+»-^ltT. aulB2 0<DlH]^a^— SroP^H 
fi^H5li:f3iEc7)^;$ 0 

[tibial 4] mmmmzmmtemwk-z&zz. t 
zttmtrz. »3?ja5iciBiEc7)^;io 

[i«3c3Si 5] mummmmmit. mm. 
m.im%> <fctf4->r s ^ e> sir* tis«*4T' 
sig-r^ct^at-r-i.. is^siciBKcT)^,, 

[M3SJS1 6] HijIB^-/'7'ri'li'\5 1 PS^a-tJ^ 
[M>)cJSi 7] HijIBRESBJSrsX^-y^li, MIBS 

^j-r^x^^^tDBai-^^cit^at-r^. mxms 
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b5!B 2 otDEBSSS** F^Pl^SltrcUKWtt^^:^ 
IrI IC2I5U L 7\ *n 5 ©P^ MRa$i5£-r £ X x * TP 
$^T» buIBSM (D&«!/\°-;> KttfaESB2<D»JH/<Cv K 

«fcifm2©jf« l M-y K^aa^e^^ryr?^-^^ 

©fijIBx y 9 f -V<7)j&S£{Sirr * X x77TfeoL 

itei^uitiriit^atf^ is3?«i 8KiB 
[f§3?js 2 o ] m&m i iccfc ox-wear *bs& 

[^©PSfflfclK^] 
[0001] 

wgastiTis y x #isir * c t iz i y *B^»ic#i6 

fcx *^<D^#JinlCj:y 1 9 9 9*P9^2 4BlC 
UHH^rtl/cx Tjactile Sensor Comprising Nanowires 
and Method for Making the Samej <hl/>3:&f(F-<D3tel] ! lf 
frtUPs *5£RB©#P.B^Brown, J in*5<fcl>'Zhu 

lz£V*mtmctiim-£nrc. TArticle Comprising V 
ertically Nano- Interconnected Circuit Devices and 
Method for Making the Samej t^^&fooyiffiBffiWflii 

[0002] *&mitmymwmimn&&xf*<DWH& 
tt&zm u mz, nm&i-s?'( A r£mM.mm?ftrc 
mm. ts^zfmmmTmMmm^oyDiUzm-r^o 

[0 0 0 3] 

[eejR^S'oR] a@i~i oot/^-hjbfUo. 

1 ~ 1 0 0 jumfMJgtfX ^K'J^C^;£<7>2J-*'> • 

$-3&5±g^-*A6t^Tl^^>„ Liu et al.. SCIENCE. Vol. 
280. p. 1253 (1998); Ren et al.. SCIENCE, Vol. 28 
2, p. 1105 (1998); Li et al.. SCIENCE. Vol. 274. 
p. 1701 (1996); Frank et al., SCIENTCE, Vol. 280, 
p. 1744 (1998); J. Tans etal.. NATURE. Vol. 36, p. 
474 (1997); Fan et al., SCIENCE. Vol. 283, . 512 
(1999): Collins et al., SCIENCE, Vol. 278, p. 100 



(1997); Kong et al., NATURE, Vol. 395. P. 878 (199 
8); £5<fct>'Ebbesen et al., NATURE, Vol. 382, p. 54 
(1996) #P.S 0 

[0 0 0 4] »-#>.tyfa-7Tt, iMt&flfflE 
(Dmv*y%^VBm<*>ftV±*7rsT<, Frank mcfcoTW* 

n/c<fc5ic, ij—$y - i-srD.-y'iztsi-yzjvjT.T 

nn®mz&iiz±m<Dnm.mm*°ji&iz-r2>„ t>-# 
g'Maot>'9'rt^a)i ot££„ Jine 

l±. mgx/^n-^©ii^lCti~1 nm©> f> 

m±/^^.-y'(Dm^i^t~5 o n mmmwMttm? 

2>„ Rinzlerl?, APPLIED PHYSICS. Vol. A67. p. 29 (1 
998); KiangH, J. PHYSICAL CHEM. , Vol. 98, p. 6612 
(1994), &<£t>'Kiangl?, PHYSICALREVIEW LETTERS, Vo 
I. 81, p. 1869 (1998) #BB„ 

[0005] m&mv>mmt>-#> • tyfi-m 

mm. l>-*f-7Z?\s-- >3>%rclt7-??£iz<i:%. 

ffi«ici3iPi7*-nrc. MVizrdtmvuD. ^o/ct/f 
a-7'cLTSfiffM^ni! (m^mtcitT^)^yr 

. Ren Fan I?. 

5* (cvd) i*, mmzKLzm±LLtc¥m.w£tzim 

fttcf'§i-fS?3.-7'*£f8,T2>mfalz&Z<, Z\i\%<D 
IBtKc!3tt**i7V3<fc5te. 'SSL, nm SulB^HS 
Jg, 7P-U- h&<»:©£J&/\°^;<-$tfS)S<b*:h.T 

•t/fi-7?Mr5. Ni> Co, Fe4if©I 
&H&£CD ^j5£Sli, ^Si^liL/ctyfa-7 

^ w&mtttto\z. mmmmzmmmzttm-tftz 

i:) «!:iBd*n7£BSfb**$W©B3KttH*fiMr*C 

±T°i-S =f- =L-7*mmTZ>mH*m:tcT„ Cheng 
H, CHEM. PHYSICS LETTERS, Vol. 289, p. 602 (1998) 

[0 0 0 6] 

ttfc«fci//'Cy ^-v->y"icijtti,iiffi©®i§i±. £ y$& 
ffl^T'^-x^tD^ffliiifpj^oTfcy. ifi^tJii±-y-9= 
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a-?' (SWNT) it. mti&MtitZmLTiSV. 51^ 

fcWiSSftfcfcJD&fflD^JB^-y^a-"? (MWNT) 

LfrU Ren ^fccfctfli mic£ oTfE^tlfcttDfc 
<!:4X £nS<aj&fiffM;*ftfc$£<D^y^:i-7'tf\ 

3£0£(D^eS#Brovm s Choifcjctf Jin(Cj:oT*l5i<»:±t 
lCtt5Si3r+i/c. TArticle Comprising Vertically Nano 
-Interconnected Circuit Devices and Method for Mak 
ing the Samej t^o&Vfi&mVZ&m'P <Dihmit. ±J 

[0 0 0 7] 

<DHssji£tctii£]s&£s<t. ^necDF^iciBaTrn/c^ 
isoiiMwicig^ftTttD^y^-i'-^t^-r^ ^-y 

<!:. c *ie.<7>[i]sgg»D'>£ < <t t, i -oiztmtmi&m 

^ctoicss^^n^o — mmnmizts^zi*. -r/n 
-man &£zfm2(DmM(DmJ5tr i =>i>&.mnm^ mz 
f$.mmr&iii*izi&£;-?2>ztiz£vm-£-2:tiz> 0 *, 
o -i-Konmnmizts^Tit. ^y^-r-wi assess© 
e f&SJEj& lt, fte^cDiaasmic i*A,fcttw-3r 

fcfc. g£1 fc£Z>m2©0i8Sffi#Sg$y;*ttTl^£:#lc 

i±i?Sffi-r^^y , 7'ri'^fi^u^t\ 



[0 0 0 8] 

[0009] auMAt*. ^mmmoymT^-f^mm 

0sis±i© * y 9 -r i'^iis^sffMfc J: c/*as 
jg£i£^t>„ 2o<D0SSffl^/cii^^a)F^tc^nt^ 

/CKDttffl** ^5'JL/c^-y , 7-l'-\7=&ffl^T^-r5u: 

[0010] -f-yy-cvit. is—VTzri — ->a>. t 

RBf ^ il <h IZ £ y *BOT»lc#«)fc> lelB^lC^M^©* 

B!twai«n?««» *^<D^#jintc<ty 1999 

^ 1 ^ 2 5 BlCt±5P?tl/c TArticle Comprising Enhan 
ced Nanotube Emitter Structure and Process for Fab 
ricating Articlej £^r>%M<D\£m. 33*0-1 999 
^9/3 2 4 BlcajP^tlfc TTactile Sensor Comprisin 
g Nanowires andMethod for Making the Samej t.K, s o 
^(OiUm. Se»OHr^#Brown. JinRCfZhulCcto 
T^P.t^lcaiP'ftX/c TArticle Comprising Vertica 
My Nano- Interconnected Circuit Devices and Method 
for Making the Samej ii^o^M<D^m^:^W.t^>o 

imsrottiisiii. -fyy^^^wkt^m. &£zfm 

±ieT?lfflL/c|5lB$le^Jl^<DBrown. Jin&O'Zhu CDI±5 
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[00 1 1] ilStit^t, §1 A~1Clt 2-0 

(OEis&mMors iasif % ± y ? -r ^(omiiLmmmmmz 

1IS»^7F1 2 a, 12 b. 12a'KlM2b'£ 
*rr*2-p<Dffir&[E]Sg*£8l 0. 10'i\ K 

K (fct^H 12a, 12 a'Ml 2b, 12 
b') ©fflttWfcffiMlifiJiJSr+iTfcy* S»i, M> 

£<&BKftft;!rhTit£. mi a~i cicjj^T, 20 

[0 0 12] ^-y^-f-^JbV^y K*ffi±Tiil*RtfHC|5ES 

fflli, ii^, JSQ1 ~5 0 0 nm, »C*KSlCl* 2 ~ 5 0 
nm©§gg|(c35£JP3f£«-r£, Mffi («M) tt¥4©» 

ffJfiET^^W^84^W*4(i, Ni, Co, F e, £/c 

iicns©*m©£&*Sfc. assise 
«e w^ic-r * i= m tz y «ibt sr=»icwwtt*ur s 

[0013] »bK12a, 12b, 1 2a', 1 
I, Cu, W, TaJfdiCoS i26i:©, ¥«t*@ 

KSifiicfctT-iftWfcfiSffl-r *»»6^saH?r * c t. 

Jb^JS, 5M»?5-nfc/\°-y Ktmi*. CVDfflfDJSIig 
fiTfi£LT^«"C*X»«y, ii^£lC0S^li4 0 0~ 
1 OOO-C^ffllc^^. ftgftl;:, ±fB©<fc5U:i?Hb 

lciii*<b^S:fctt^b«i£gfb, l&iaeigi: LT©& 
»±, !W£ffi©&i;:, ^©±icjgfij!/\ % > K*y y^57 

i-»^Tv\°^-->^*tlfctt^T% Si, Ge&cfctf 
G a A s ££©¥59^**4^6 i35i-t£ 0 «tt/W K 1 

2a, -\ 2bt^i£itmm. mmt)^ 5w-y5^^a>^ 

T-3?y, 1 ¥*S*n Cfc#»*L<» $ 
fcO. 0 1 ¥;£ = -7n>*;3§T-££d<ttfMlcffi:L. 
L\ /\°-y K©fBttliMTPH:&<» Tct^tf, IE73ffJ, 

■$tiz>mmtim.<D*r h y ^ -7t.£#a, i\ m 1 a 



Icfc^Tli, &£E)Sg«3i1 0, 1 O'©IS©ffi20>HR 
PS r gJ ii, ffl^iio. o i ~5 o o ~-7P>©§EiUc 
S'J, o. 1 ~1 o o = ^p>©§EEUc£3 
L<, 3:7c, 0. 2~1 0S-7P>©iSIIKc 35 
MlCffg:L^o Cl©^^Si^-r^/c46lC7.^-+J-1 7 

*&m?zzttf-?i*. ciniia^io, io'©-73 
i±, ^tisroFStcafrtifc-b^ = y**fcii<Ky ^-© 

[0 0 1 4) 131 AlC^LfcJ:5lC, ^i£1 0, 1 

IU1Bl±, S^<D7DlC[£j^T^m^fiELTL^2 
o^y^-f-M 4, 1 4tSLTl^«. fSfe«^$fiES 

K©^©±mitii-r£<h, ^y^-f-wiia^ 

Lfc£3(c/fy K©§eEI6 s 6©^J&K?&fiEL, m> KF.3 

©*®i 8T-«m«mfi)6L^i\ t/7-rti*/^ 

L<, ft£ (9 0° ) ^S?ij3b^2 5SIg 

ics^?+i?>*\ ji^, mmmo. oi~ 

1 0 0 0<J?;U h/S^QVCDSHlC^U, 1~2 0 0<t? 
[0 0 15] C V D5QSi)^< ±tJ3:/i:liTffliJ©ffi? 

^[Hi^aM^e^smfiE-rs^-y^'r^^gfte-r^o + 

Aj i^fcli r^. y y^^^j-XiAj (S. Amelinckx 
If, SCIENCE Vol. 265 (1994), p. 635, ft6t/lC±|E 
T?lfflL/cEan*sJ;y : LiH:<fcSfB^#BB) ^i:©, B8 

■\>ti\ Hi Ctc^LfcJ;3lc, m— tD^-y7-f-Vl 4 
a, 14 b, 14c... 14i ^t&SZtlZZ tfr 

[0016] i-sy^-vnmmm.FS.mti&is&mmm 
tem^mwy^^zmmLTtxi:^* tztxit. 02 

Kit/f2-74a^LTU5o J. Hu I?, NATURE 
Vol. 399 (1999), p. 481>#BB 0 ^S^flc^N^P^ 
^, lo3!/cli^c0^y'7'r^<!:-mcLT, PM-S? 
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-hftKiS^CVD^jSTli. 

[0 0 1 7] 03 A33<ttf 3 Bli, JSCtii»&fiH$J*fc«fc 
SBB[*aSja«lCBiir*fC*«ft«!I^Wl8** LTl N 
£ e Hl:T\ 2^©0SgS&1 0. 1 0'#±E©<fc-3 

7 C — £<D0!8 

SMI OOSIt/^ K12a, 12 b±TJ*fiiB«U 
tt««JK«JB2 6T*aiU ftt;S<Z)lH]SgfiM 1 

O' tDSMy ^-y K 1 2a', I2b'tt, liAJ£tt& 3 8 
T#?ffiT£, ttA//£*«SH4. Au-Sn, Sn-Ag, 
Sn-5b, Pb-Sn, Bi— Sn, I n — S ru I 
n - A gftMttA/fc SfcttaBtfttB^STaSnTf 

IC N fc ~5 0 0?T<7)CVDa)c}:5^:^>a55S 

#<ai*«*tci*, ttA,7£«»»W\ ^Rtt«»ST?J: 
< ffl S tlfclS 3 3 * fc tt 3 5 £4>KHbite& 

fettle* Ti, Mo, Cr, Nb« V, Fe> W. Zr 
*S«fctfT a 1 o£^tt)fR(0ftfl:1b^A 

tJa\, uCT% ty7-<t[i2o<0Sffi1 

6 *»BJ«LTI««BJ«L (S3 A) . g^fKHC ^y 

-7-<-W4. Ii/u7c*«si3 8£&ftfe-r«4)tc-H»ttft;!r& 

as»r* (S3 b) „ — M»tttffit)tist («aur, 

ID 3 B) s f-Qtt&£2Hl(kLT« -*-./"7-r-V • fy^t 
l4A,fe«3 8U:ttA,fettl«g^LT\ SHMfc-*Mt* 

[0 0 18] 04A~4O4. S^lpJ-r^^lRlJb^eStHi: 

fltSJKEK Lgifirs^-y ^ a - swciasr z>m 

fflJto*ftfe«W£l&5&T3££lc«fcyff:bti*, JR 



Rlf£tttel4£frt;:fg<. dcDfett. 14A0)Illt fe 

s^ic-rtui-5^>"7-r-frTaj«*n* 0 04 

*£L5«OT. »U:*H©^-y'7'f-VSfc«:ait' k fftH 
IS©»3WI^*»»r*c£tt:<fcy* 

•7-r"*»©TfTawy«W-l4» *H^&B»W#S*feU:« 
«*B<J!\ **fc!!&l|gS©*8S£KJ:oT3l*JHC;*ft 

3By^*wasrs. -7TZST>\> r 7-i\,7,^\ti&'£&w 

ftlf* H4 Btt¥ff&l*ytttt«l*©I^IH»t&a*ift 
tfirttttfcL&tfS^y^^SafcKK^fbLTt. 
«fct\, fe<t?U4\ Wmi4#M1 614, fcixll CVD 
ftBJf 0 4 C Kct Lfe J: 3 

K:'J>fc< tt ) 7-1't©- ftklCitndrtlS. 
[00 1 9] fWWKU *V7-r-W**-f\ 20tDfR4§ 

lasssagi o> i o'±r^#jK:j£gfl5j«LTfr6* 0 

tt«B$iJ S^lc*fffir*<fe-51CEBLT. El 5 A 

5 AcDcfcdtcSffi^^fc-a-fct^ic ^y^-r^cDHS^- 

Lfcl*«F^J: , J t,fi<&3J:3lc* mm (g) <7>¥ 
#4'JfefiUCi#»*U> (05 B) „ C©«fc3tf:L 
T> ttK* t/7-ftfflSStf'J**^ (fe£3.& 1 0 
nm*3§) t^-lCl4x 05 BtC^LfeJ:3U:* 7?>f 

/ "7 -T -VI4, 0 4 C LT±IBTUiB^ Lfc cfc 3 IC» 

II (g) ©¥»*»T**y. ^<0/c46§BM 1 0. 1 

o'±(7)^-y , 7'rirA^ft!bL^^ii^ci4, cine)©^ 

tlTC««KTC VD^fffiLT, CltlSW^-y^f-^ 
[0 0 2 0] *^(D^wSJ5ESJfMt5J:l>'*iSgi^a 
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3c frfr%mKmm*fio&m(*itei5?£z. 06a~6 

ClC^Lfco Sr. 0 6 AKfcl^-Oi, fctxtf', S 
i, S i02, S i N 4 , *7tttiWW*'7i-/V&«itr 

z.(ommit. v-x, ku-o* y*-K stc«^ 
-f r— k, h^>^x^ftf©«a«:ir©tt^ftia»3 

*>h*$A/?t»<l:i\, S&SfcliHSgli, C 
u. Al. W, TaSfcliCoS i 2®Hft£0>. 

Stl«; fctillfCOStCKLTBUx6LfcF e, Co, 

n i . K<b»» *3^ttSft»©*ffi*flwiLT» 

MI2 6 5ISLI/\^-->^LTt t fcl,\ MfK 
rctxti; T i N«7tttTaNJISfl^r 
Slid©* a K, ¥9tt@&ffl<ft&SkRg£ LT©SW 
«E>*/-c-&*«t-53B:»»THfirS©fl«WfJT?a65. £B 

fbuji xxfimmiimteziiz* v v ? ^ 7 * t 

B6A(C^Lfc»»*Jf«rS7fc»lc. S i 02$/cl* 

s i N4&£*©§£tt (ten) «i 0 2?im„ 

[002 1] B6BKSLftJ:7lE, 

u-+f-tt*8£fci± 'j y ? 5 7 -r naa^-sffl lt, *jp 

7xP-y h 1 04^06 ACSWiglC^jyiifec d^L 
T. MMM»BdM<DBiStfSHi^'n%. 7-y"7-r-Wi, 
C©BajL7fcSBfl^5 88BJ»LT. TkTlcfiBBJBiSr 
3 T'TftTt.fclA, 1WE - It H6B£a%L 

^dr^cfc^lC. XP-y h^ttlC-SoTEPiJDLT'tJ; 

SS&flltbr&fcttlc* |s)K7-b>7* l J$S^CVDAS 
LItJ:i\ 06 ClcifxLfcJ:^;:, ttJjnW&lnlS&Sfc: 

=&, fc 7'Jy7-f9 A,7?tti*l£d 4 2 ic 

[0 0 2 2] 4d»ni«?KKL7t9lttBflS(t«(cfll^ 
^*#«:*«WO±B^IBHB6 x 6iftlttr 

(DfEBirocMc^StiS tWHAtiSGgLTVSo 
[HlDi(7)©m^lftBfl] 

[01 A] 2O<0[§ltt£tt®mic£l*«^y7^*(Djgi 

tt»ssrejSfciHr*«swig£5*rwis?fc*. 

[ID 1 B] 2o<Dl38£tt<Bn(c£l*3^y7^a>IK 

ffiBfiK»Kj«icB8r*«!iswie*^riisiaT'a6* 0 
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